^2000-0052990 



(19) C«o|-Di^s|g(KR) 
(12) ^H^§a(A) 



(51) Int. CI. 
B01J 7AM 



0 ! ) §?H2!2: ^2000-0052990 
(43) 200at?08g25^ 



(22) SSB» 
(86) 5}«fifflaa: 

(88) ^»saass» 

(81) XIS^ 



(30) 

(71) SrJ^ 1 

(72) tfgfl- 



(74) CHSia 



10-1999-7003868 
1998H 04ii 302 
1999^ 04^ 30g 

PCT/US1 997/2021 9 (87) ^Xfi§7H2£: WO 1998/22208 

19S7H11S032 (87) 5*301 SNg* 1998^05^28^ 

AP ARIPO^SJ : 31 IJ M±£ BSW £E> ^£F§2E 
EA°aAI0«^ : OSMUOf 0tffl2bK)I& ga«± ?m± 

EP SS^W : SL±ME10F S?|D|l ^?|^ aSIS!£E£! ^2 ESOE 
±HIS! E§te g5? 3E\± 01SJHE DI^EIOI ^^§3 SU3 
LH2SE 32JE 

OA OAPI^SI : ^s^LWU BSJOeEPJ 2iDH^ ?1 

1MB 7hg 31 U 2EI SEJEJU U«|s AIUST »E §13 

^LHTO : 2bHJ0h 0eiMU0( E^MEIO* S^MO 22101- 0W§d»l 

s £±uo*-«sxiii2uiu- amiioiE* B7EI0f *j£1^ ?HU 

Q ^tt *H3 €*2 SIOhH W^SUOh ±812! SHE 

3^X1 Ot ^3GJ 01 0K)l£&E SIS 3ilU ^IMPI* ^ 

EH*»ei^ /dlSJM^AIOI ±EIS^ E.HDJ tHIBIOh 

EI*P0RJ0> ^^§3 E}^\0\ mSH\ 0KX>*±5^s DWELM § 
12 »Sm *!AI3 !ts^0J ttsSIE e^fllLIOF #£HPlOh E«|?l 
±& ?£3DflU£It EiDi?| MEJUCIESiHl S32IOIU S2>Q ^ 
*Hfl?l±e WIEfeT f^E ^OHJOh EU10* 4& ±«1S! 

£2±m 

8/745,949 1996a 1 13062 OR (US) 

2£2EJM Al^g* EffiESEL 2I25Q10IEJE 3 Oil 01 . EiiaM 
OR OIA|£ 48331 iftgjg 2± ±*IM BI-12 SCTEI §E 27203 

0R.D|Ai^48325,0^^±,L1l0IHI^CHbl^2779 

EEtooMKiaoi^. 

OR,OIAIiM8098.MS0l,aiE5EA416697 



(54) QIOTOE a ± 



s S3c era th± ig^Pi m ®&Aj?i^c-fl sg^ 2 g± tiioOTE ?w± zsmm fit* 21 

ESAj 01 5gfs EElOhM HMEffi 0fE)22f d+SHS/J fiffgSS safe IJEaolM 

(PSAN)S OE! 0*# S2I- SSfe UMaiO|E2i 2tJS £CH*!ES 2!§tH2 

S ^^«0I01 7HdS 3^ ^E# ?>H ^ ^SgSQ 7j|^2f Bl-flg 



3#X 

OHJEf ^S3ffe^ itSSEDil/d HlW SWOfl CHtfi ^CH^ES 7H^ei bllg QEHH 
~ BIOKIE B«aOB £^ 201 Q. 



9-1 



^2000-0052990 



om^n gaws^a uiowie n± g-aasej £t$7i£<Hi & sraaa sd. owe ?h± 

bOoKS UIOWE 7H± S*g £Sg°J 2!g? 3ti gg. 01IBB3. DRi^j *iJ 4,370 J BIS: 
; » 4,909,5495 ; HI 4,948,4395:; M 5,084,1182 ; ft 5,139,588 S 8 5,CKS.757SCH3 U^*l6ffl 71 

etioi ascfl oie^ sis dpioh Esaa 

0I2IM M2S(pyrotechnic)dlOFXIE l^HIS KE S^g $1*8 fi^EI^ ^1 M§M 

?H±S SSofe 2g ^3m?l £1*' ^DH a 3±S2> 3± 3j^(H] frjgsj ^aSJ 5**11 ±S£gOI 0\2t 
gU3H(clinker)S 0I5OTS g2£IE§ t\= BfflD SSB 5.>8S*D. 2± <*E StMB 
££= &E S S£f SSHiS]- i>£ OB 893°! S7H0BQI 7B±if«Si2J gS£ a S±m£g 

was HiofxiE 7h^ vsh 5^g£j bs s ame s^sofi «gs ssssi shu ga^ ^£ 

OIQ. 2±2J B3ISAI gflg J2H£ OQhEJOIOt ft Hi 0HJ2 gf£»£H S£££^E1 g£| 
sBOt *0. UBkM. *1±2J 2H DlgRB SSSBAJS MB ^E^ S!33XIB i5^A|?IE^ 3S*J 
8f9 Ul^ TH^M JilSftfe ?HW8I= 201 DH$ HfgSfcfrQ. 

£»shiisaj ass ueejioie£j a^si naiaf th± ggou 7ioisfe ^sai sjq. aa 

U 8 St? lOTcDflAJ 400 Al 2 0|£ in^&5LI2g Dfl S!S«IO> 

*>a. zesms -4o-i ore e sSS ui *>sgi snwotto. 

BiePISfi, Safe UMaOIMg Af€fth= 7H£ BTtilfll 011119 ?t±M 3 fclie!B9t » 

2 g^WISJ 3S0{] [QEf 4>gg:?>fe*> 13^5°] ^7H^, C02fNO.M 45«Sfe §&§ST ^2! 

XilOIQ. Was SSh Lisgioie 5^1^ QS! X1SS 3^^E a Sfi*? «fe St^Oil £J 

was sLzmm Afs^Q. dsiu, bkno,^ w^ sa- s^xiihj g^h- dh^ eisshi ?} 

9s£l010^ ^ E QE g«l= □« ^^(DOT)-^gOI ^aiOil im '22 EH^S(ca P testing) ! 

Efe U^iOIMp EStl CHY^SJ ^S^IS SST7I2I CTOSj og gf Z'±M^ § Di3S *fSSLI 
XI Sfe *f 12 sehQ. 

Q>£fA1, °^Sh UMaiOIMOil ?|^t! S*£ BIO WE ^SXiie ^§ #^A|^ ^ SQ. 2 

ii SfilOKHic^ORJS UEEIOIS SB ^AhOIESJ AfgO) ^SEIH, DRW M 5, 545, 272s Oil M£ £ 

SfS^a aati usaoisst uMs^ausa Afgoi esaa. ^sckiai aisj sstms 
dim Maomiin^oRja LiM^oiMSf ums^ow&oi 3^fi2ni- is Am ^ 

m ^stm z\~: asoi?i ujj^oii 01^ oiga g«i^ sid. d^oi, g^2f 

l(Poole)^2J OR^ Xii 4,909,5492:21- M 4,948,4395:0!} ^ a 

^Xil £h%>g(BWa W^BI a S2fe U^&lOiE a- I£igSaiO|E)2| £t*> 

EHIEE^ E^ EBiOfS ShtM# AFSSfeB! 0I2E ^ECHlAi ^oHo^ ^CH^^S ^9§^ 
Mfl £t* ^2 DIB»5f S^AI SSSD. ^ ^ gsl- BKN0.2J ^ 

g^ ^gsm 2iQ. 

g2J DRW XII 5,035, 757S:0il SD ^}>il 012Pfet> Ha ^SP^ 7W 

&(Chan9)S2j Dj^^ » 3,954,5282:^ MEI0H3lk?0mS UMM0IMCTA6N') K tfSFS BBS 

^ ^ BEioig ueiBB 7ieem so. ^sas ov 2§ ueaioiM( psAN , )2j a^oi nAisixi 

= S2iX|°^ °J2h LI S30ISCAH* )^ 5t!tO. oi # a ^ ?\s 

AfOIEfif ^§7feSH2 UIB^y QE S^ICW MgSPI ?l*> 4S*li2J ggSUl SD. 

□ ^Ufo (6rubaugh) oj Qi^e^ Wj 3.D44j23S^ ^^MSSAi AMI Mtlz 23cH ^2X11 BS 

si ^lasui s^d. oi sss ^^i bwmwmzz* wutm^, pvc, pva, obisli 

Ml a ^E!^-OBBSUe|jn|. g*gjo| Aj-gg fi7§fJ3 ijeig ^^JPi ^^H 0] etlgg S« #S 
a g^SI^ 2B fi^Q. ANOI AhgEI7l Ufi^OH OIS BSS SE ^S-ofl 2|tB ^ 

si ££Hli:q g^a i^eoi &s shi s^afoiei 

WI^(Becuve)^ DR«tt « 5,034,072±^ ^SHfil- Ef^QQflAI OB W 1§CHMX, RDX, TATB 
1)S CHiliXU^AJ 5-^^-3-UMS-1,2,4-eaofg2j AfgCH] J\2.m SQ. 01 Slfe^^ E^ 3-UMS- 
l,2,4-E£IOhM-5-2('NT0')SAi 22SQ. S^S^ie NTO, AN a HEIDS Stltfe # u^Q 

ZEg^g SOI ^01 01 ^2h UMEflOIEg *^o^ g g^SB 

SfeD. §EPI~ ftOTSf bh21Q~ S^^SOII sOI^F MCHffi! i5^g S^Ei tt= 

91E Ami EM ^g^D. 

SE(Lund)§£J QR§* » 5,197,758^^ 0[0lh:0efe2| SOI Wfl, «tl »g» ffSAI^BOH 

Ai cHioi^m i9irAi?i~cii sstw^ assi naig meAi?i& 5-oraiirHBE«a3-»Diit-i,2.4-s 
ao^2j a o^ waa uiowe sbb ^^gg 7ib»ii sd. 

S«(Wardle)SS| DR««| « 4,931,1122:^ ?|a5}£g NT0(5-LIMS-1,2,4-MaO^-3-S)B 
0\^O\X\H 5^21 OUCH^ 7H^S^XII Ail Ail M ?\Bt[H 2Q. 
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ea£f^CRaamrace)£j DRW M 4,111.7282:= 5421* SAR» §£11 SSAI?PI£ltf E= S2 
S?flE ^gaSAI 7H± Wy£13 7lsoH2 2D. 

S0ICH(Boyars)2J DRW Q 4.124,3682^ SEte U^aOIEl AF^olE^AI UM«OIM°J ^ 

©g gtfl&K?! gg}g 7lgof;D 2D. 

□m E^(Mishra)£J DRM ^ 4,552,?362£> M5MEKMehrotra)S£j Q|^e^ n 5,098,6332e 2q|c> 
*UH)Ai SSfe LIEgjiOlEoj g*^ ^ m ^TiS^l $l*> g«5EfOIE21 Afgm PlgSffi 2D. 

*l(Chi)£J DRW fl 5,074,9382= 2gf tfSSfe ^SSIMAI tttMSAI 3Ei:Q £HM 2E1WAJ 
8«N gSTBSIfi SS6 AFg^ 71s*H! 2D. 

WEI (Cant erberry)l£| DRW B] 4,925,5032= HDfiUXj gg, Ofl^iS 856 U^MO|E£f a 

«sa ^§2! gEi^«&- ssiomv ask&soi umuw h= ^s?g 5£gg ?mmn so. 

fi^(Hass)2J DRW XII 3,071,6172= &± B«2l BH7I ?H±Oil Q\tl £2§eMTa2 S*flg 

2 2D. 

±QUA|ffl($tinecipher)«2| DRWI H 4,300,9522= g26 U^aoiMS* U^£0>g£J gS6 gg 

stWLg ?ig*K2 so. 

EEI01(Prlor)£J DRW « 3,719,6042= OBLEUMEm E= DEiI§LEIg°J OKIIiL^OHJS gg 5ftt 

**£ W± ?igsm 2D. 

■SI DRWH 8 5,139,5882= SS, iSWil 3 K7H» S£JSh= OS*} STB 3*101 »»» BlOfJJE 
7I**B2 2D. 

ST(Chang)2| DRW M 3,909,3222:= m *SH2» SSS. 271 Bf«7|, 5 El, Hffl. A^g^? 
a W£ asfS ?W S*W AfgSPl VSHSAI S26 LIMajoie 

1 £>= LIES OmibcHlEEfgSJ A^gg ti9ftt2 2D. 

«AJIEJ°4:(Bucerius)g°i DRW 731 5,198,0462= 53 St^S! ?H^g tt« M3\H ^4=*> 

e H5st=Qi Mgtm irsrasAi kno,# a= □*oHJ06-«.5"-oeEiiMEMaDiEsi 

AFSg fiSfttil 2D. 

2U-I(0nishi)^2] DRW J$ 5,439,2512^ SOISS 0121111 1-35HSJ ^ g^, t\ 

OIE^^, ?»S«ltt. H6AI, OMS, UMSM ?^7iU EllMEI-g 5-«*I(HI/d D0K2S ME| 

OS^Ii 71^ SLUE Ell^gU^ll gOI^ EilMEIgiPlg 5t,^^ CHIOi^ ST4S 

Hj£AI EJMEI-g 0h°«21 Afgg ^S«H2 2D. 01 gg£l 5§s OhST Sli,^^ ^S^hOl EHJ^ 

EH2J gEl^ ^H^Aj^ie 20IJ2 QB 1^1 ^ EBMEIg 0EJS2J ^tlg ^SofXi- 

gjE^^ DRW M 5,501,8232- OilOl^ 9ST7IM A««PI E1l^g y oig£J £ 

s*y, s, s Mgm ^ssm 2D. 

$WI^DI^(HJshsnith)§SU DRW XII 5,516,3772^ 5-U MEfDI ^El-it BJ g, BKH0»S^ sa**j 

3 §S fi^l SI 6!t^eA12J ^^tf S2h UM^IDIMS] Afgg ^&S^S S2h LIM 
2H0IM2J AF§^ ggtCT Sr^QK 

^"g2i fi^ 

£?\ SXIIgs Aftf^lgAi S26 UEMOIMS* SS6 L|E£iiOIM ^S^X-flSAi 5Ete LIMQj 

OlMg AhSSfe »S Sr$» £R3S*I§ UIOOTE ^ XIII WISShESAi tllSSD. ^2l§Sfe' 
&56 UMSilOie^ Sfic ^Ol^^ 0f°] E0\*2 ggm ^ HIMEFgllF J^EIOfgei 

0F°'S2:g 01^012! Zlg^^Ei fil^SD. gOI^5 EilMEhg i£~ ^ElOfg HEI, imR\B 

2EISI 5-^lxiQH XIEIS R7| ^ElOhi HEI2J 3-S 5-?IXl(HI 2^2J R?|g 5*«LCK R7I^ 

^± a Omiir. UiS, LIMEKDIk, EllEEH^ 9! MEIOfgl^l^ CHS E± RtM^Ei 
tfBJSD. OEJ SSUOf. *H)IEaa, OHDIi^OHJS, 

SaOHJIMDJUS, DAieKHOIDIE, UEg^0^U92^ ^ ?0HJ9 ?M0K ?f»H)IE»7a 

E, ^AhOlE, ^AfSj tWIEEFXIE, hJI±-(^=0K3|E)0^, 0^2D?f£0K]IE B SmiEEf5D?lS0H]| 
E£f 1?^ 5»f2JSy £f^g a 3-0IOIk-1,2,4-MEIO|g, 

3-Omih:-5-UMg-1,2,4-E£IO^g, 5-0miirHMS» a 5-UMEffilk EBM2«a &g OHJIin 0^g5^ 
Ei flBJBD. E^ ^EI?F2f g£J32! g^S S^WI= HEID, #EH3 ^^731, ^^1 E^ 

SHEI S^aSAi Al-gg 1 2D. HI 0 HIE 01^013 g^l^£» SfF S^Xiie BKW0 4 2f 1 

^sjoi ga mam mm $ 2D. 

B gg(Hl CDEK PH^ ^ 5^g(HIAl ?I=^2J 3SSAI ASS blOCTE e ^tl 

5,5*-bl:^lH-EflM£fg£| Sir^OI-UDsg (BHT 1GAD). 5,5'-bl^lH-EflEEfg£J Q?OILID6g(BHT ■ 
26A0), 5,5'-B|^-lH-aMag2J Sir:0mibL?0ILID6g(BHT 1ABAD), 5,5'-dl±-1H-a E&mSl DOmi 
hc^OK-ICIsS (BHT • 2A6AD), 5,5'-til^HH-BMEH2J SitolOIEEWsg (BHT • 1W), 5,5'-HI±-1H-Hl 
^EfgHJ C»WI5SW6g(BHT-2HH), 5,5 , -BI^-1H-E.-«e£^oj SkgSsSCBHT ■ HH), 5,5'-UI^-lH- 
EflMEfgSI L|g26g(BH7 • 2W ). 5,5'-bl±-lH-L11ME}i2J Ek-3-Omiir-l ,2, 4-M EIGHTS (BHT 
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1ATAZ). 5,5-bl±-1H-Ei|Eefg°4 D-3-0K]lii:-1 ,2,4-HEI01^eS(BHT 2ATAZ),5,5X»£bl±-lH-EflMEf 
1°J[1I^0HJC]b2(ABHT- 2GA0), 5-L! EEJOIir-IH-EflEEf-gSJ SitSSSS (NAT 1NH,)1 3g 

KIOTO E ^5j£5 # 7H £ &g 



K - H 2* - C 

I 0 • 2 '4 li 

C W C N 

' \ *' / \ / 

R N 2u N 



H 



^ I AMI 

*i i an eais ukujs Be>s?2i bimehhi orass soisg ora gg, zs> eame>§ hei a ai E 
E\m nEiHj s-*raoi ass R^ig stfcfe goisg g^g sat»D. 4iih eais uisni 3t» 
?i9Lf ^.S^A - t ° l #« ora meioi# iej a meioh nasi 3- a 5- $\t\w 

mm ' 
0^ 

ep JBaws oejssai ssuoh sfoieer2, ^ohjs, rioii^mus, 5S5ii™ua. aaS 
□i^tohjs, paisjciohjie 3 uMs^oiusa »§ ?ohjs t^it ora?r/sac». 

^^[EECTE ^AK]IE. SrOIEEWE, b|^-(=?f«0K3IE)Qe!, O^P^OmiE 3 W3IE 

etsa^eotDiEst as ™± a »5i sit^ a 3-0^-1, 2. 4-meio». MDrak-5Hjgs- 

- 2 6m^SA^a^iS Om0 3-UMEK3lic-1,2,4-i=£iO>g, S-UEEKUkEIEEHI a */Eh°i^ Jf 




0I7IM ESS 1996^ 7H 2SM flCWS £~ )H± B?««l *fl£S2 'g 

s or mtr\ m 5.531 ,94i£wi gss b^soi ss& ummoie^ 5E > d limbics 




gaa ssjil ukjci, »ej fizyai e^ azsaw g^, ss. 32 m, swoiu es aiej^ 

2* ^ g^OI JH^I^Sil § 0.1-10X2J ^E£ aSEIIl 0I2£ S^AI Sfgsi ^ s B 

7lgg £te»AI2!D. 



ni^g^Ei see hioote vg*i sgsg^Ei a ess a. bknq, si- 




oB B9SW 4 2iD. MH£ SSI CHIUAI g, ±9.03 titOIHSHUXICsveco vibro^nergv) g E^ 
Dig ^4fl^|0flAi PH^^^^ E^ Wl ^ifl£i * SWSOII v-Stt7|(v-blendBr)MAI Q 

S »SS oPI ^AIOHOII 2JtH ggEI^QI OI^IDiiAJ ggf? gEI XI # ^5^011 LCfg § 

If BiSMl 2JQ|tO. 4'AIWI 1-3 3 1 6-2001! Ai 2^ ^A|D« 18-20S ^AJOll 1- 

3oui ^aa sg^ Eiflies xii^s uiJ2S5i o. ^i^^j ^ ^ 

BBQ. SAIW 4-152J ^ JLMB i^sOU ^l^ofOt gfflSD. W Nr. H.O, QU)ia 

g«2! ^5^1 ^loH R^\?iU ^Ei£l~ 5^^011 2!^ 0,2j SeitiaMOICK WE\ 

Ai, s^i ^5^1 QERHH ffSWl ?> r 2J ^ g«&S 5 



0,71- £IEi| 5§SQ. CH^ UHT^W, PSANLH bits ^ gf^o, g 

-2.0 - 0.05SS OPf £IE^ ZEgsiQ. PSAN2f S!fi2J fifijajoi org PSAN1 j-gepiflfli AFSS §7f 

Ml ^OH-IEI A1^H£l 3^CJ ^^0|| 5 f O£,Q^ A O.Q 

SI 21- 2011 Ah PSANS ^5CH1 2|tll SAIS M12l*i Eg g^OU g ^5^11 15X KN£g ^ 
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gfsj tii^g »±i na Digxis a gem bseidl swfet* s±st 

2 ££S 8» tTSMXI »£DL *IS SBP* UlSJ&g 3! U«SS 

01 W £S 0.40°!XU£D g lOOOpsiOfi A!S| <*± ?>=Q. 



A| Ul| 




/n — e / • uus 


-Li Any/ luuy 


w-l-o^ha. led*; 


lGOQosilHIAl 
P8i{OI«/i) 


1 


76.43X PSAN 
23.57X 
BHT ■ 2NH, 


4.00 


5.34 


o.ox 


0.40 


2 


75.4QX PSAN 
24.60X 
BHT • 2NH, 


4.00 


5.27 


-1.QX 


0.4? 


3 


72.32X PSAN 
27.68X 
BHT ■ 2m 


4.00 


5.05 


-4. OX 


0.54 









n» 9/ioog msn 














4 


73.06% PSAN 
26.94X 
BHT - 2NH» 


4.10 


3.40 


-4. OX 


5 


76.17X PSAN 
23.83X 
BHT ■ 2NH» 


4.10 


3.55 


-KOX 


6 


78.25X PSAN 
21 .75% 
BHT • 2m 


4.10 


3.65 


+1 .OX 












7 


73.D8X PSAN 
26.92X 
&iT 1BAD 


3.95 


5.11 


-4. OX 


8 


76.08X PSAN 
23.92X 
EHT • 16AD 


3.95 


5.32 


-1.QX 


9 


78.08X PSAN 
21.92X 
BHT 16AD 


3.95 


5.46 


♦1.0X 












10 


73.53X PSAN 

26.47X 
ABHT 2GAD 


3.95 


5.14 


-4. OX 
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11 


76.48X PSAN 


3.95 


5.34 


-1 .OX 




23.52X 










ABHT- 26A0 









12 


78.45X PSAN 

21.55X 
A8HT ■ 26AD 


3.95 


5.48 


+1.0X 












13 


46.27X PSAH 
53.73X 
NAT - 1NH* 


3.94 


3.23 


-4.02 


14 


52.26X PSAN 
47.74X 
NAT • 1HH» 


3.94 


3.65 


-l.OX 


15 


56.25X PSAN 
43. 75X 
NAT - INHt 


3.95 


3.93 


♦1.QX 



6i aim i6 - gai 

85wtX ^Sh UMaiOIM(AN)9J 15wtX SEI-& LI 5aiOIJ=(KN)5 DI^CH2 S2h U53I0I5 

(PSAN)g SK7I9J- 1T0I H3ES8D. 2125g*l 232 AN2* 3**g£j 222 KNU ^SS 7K! 015 SOIUEiEl 
St^lM ANH1- KNOI SSBS TOAl SttfhSAi SI?«&B §^ 66 - 

70X5 5!Q. 25*' IIIIUW CHPISTOflAj =M M^HQF. 45S#^ PSAN0I2D. 

PSmm 2^715^1 #25 S# SB HITiePI £loH 80X0IIA1 

Aim 17 - Aia 

64*tt an(hiai B2&i£s w«et£ um^tm as # «^ ^a^g Asapi £ion aiaioo ihhi 

M PSAN1 ANSI- BjUl AI««Q. o-2QOX£i DSCGflAi AJfit»D. AN£ I2H-I2 

» & SEL> OHJEf 2? 170'cOiiAi ©§g SS^SOtt ttg&fe 9f 5?-133*c0il Al §gf UEftSD. 
PSANS PSANHJ g^gDll MgfrJS 2f 160X011 Ai UBIH jM-HM # 20 1 (HI *H§*^ 2* HSXOilAi 

fe'AIMl 16CMIAJ »5S ^^t!" ANjU PSANB 12mm =MI x 12om Sjg 0Bi3CHl iH^I3 -40 - 140X 

Oil ^3 8®>l!5 ^5! I5§T# e^Ch -40X0U1 140X5 W AN£ ^ -34X0ilAi ¥ul 

^>mm AI*tfKQ 2f 44XCHIA1 ^ul S$S A|S»5H2 2f 90X0i)Ai AI^WKQ 2f 130X0iiAJ ^ 

III 13^01 A|5KI»D. PSANS -40X0UA1 107X5 718IKD OiB g»£ UEUX1 32tD. 

4'AJOD 160HAI £^*J* ANJU PSANg 10mm £Hx32m 32 #EiI30fl 5H°2 2£*llg »= £J\ - 

^OU miA!?|H 2£§ -40-107X5 £&AiaQ. 1£Bg 1AI2S2J 107x0iiAi °X|AI?IU 

Sf 2AI^g^ KS *t l07x(HIAi -40X5 SOIAI5IS -40X01IA1 Sf 1A|^g 

oh -40X011 Ad 107X5 30|A|?I£ ^5 OI^OiSD. 62 ^01 &59^, XUTi 

AN gEO^ 7IB^£5 ^OiXI= SfSCHI PSAN §£U5 Oi© 

£P\ 6'AIW^ 15wtX OieiSJ AN2F KN2J gAI ^fi 3*^h^ KN2J -40-107x21 Xh§?:| 

^SH^IOil Sfl ANDil ^XHof^ H^-H«l^ SOIM £2^£5 M7\t!L\^E 21 Sg^Q. 

ttAIOI 18 

PSAN2F BHT • 2NH,BJ s^SB 76.43^^X PSAN2^ 23.57§ifX BHT • 2NH* 2| XilitHD. SS 

01 ^SEIH 3^3 ^t^a m a Xf5(jar)01IA1 AQ BH^L| ^aa5 OIAII SW5 

SiJittD. S&g gin ^SQ5^E1 gei$U3 ^€ 7H2AISQ. Sfg# H 

^ S3 SrVIHAI «I5!£5 SSSSQ. 01 ^"(W EJ$H «ga WfflaiS! §2f 

D. 

3^ lOOOpsiCHlAi ig- 0.48e»XISQ. gg*> i^OUAi ^OlSi gs^ 

SitPI ^lofi Rqi£ie Al^^# ^g^H5A1 S^Sl ^StilD. 10E ^^OilAi 1/2* 5|g 

OOIMAI ST* S Ofg 2±M OH^AI/EIEFh P^AhOIH S5SISI5 3g 

7H^5 2=h£ISD. AfSS g2h BKNH& ^^Ei^ O^IEf OR ^ 5 J 39, 588 
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SDH 2112} £S 7H± HlOrXIE fe^tSD. 

Bureau of Mines lapact Apparatus^ AltJfSs UH 0! £t^2J £2? °*egs 300kp ■ cnOlgOISQ. 
U.S. ^SM H>a Aia*»t OB 33 0.184*2} *=nil 0.08Q°| mSlZ Ko.8 WB£§ nAlff QB 

gAIWl 19 

PSAN2} BHT • 2NH21 Sttgg 75.40S&X PSAN2} 24.60§gX BHT - 2NH.2J 2 
gg^ £A|02 l8DflA12} SOI KD DAI 0021*12! §2* 9^ 
lOOOpslOfJAJ 0.47£!*J«Q. 

S3 2r«IWlAJ §2§ »^ UiS ZE^ 71(H) 3XH*«D. DSr GOT SS^I2 S:±*>21 2SL ^ 

s s» a ^« 7H±m s&t&M mo\^m s«*±bm s&aisd. 95ssxsj ph^ tom th 

^3 2**AI»Q. 

£5 Bureau of Mines Impact Apparatus^ Al^tSM [01 01 £fee2J #2» 300kp • cmOI^OI^Q. 

U.S. D.O.TlfgOil [[}£} HtrnW W 33 0.250*2} ^Dfl 0.125**1 ^SS Ko.8 3*H} ffiog THAIS liH 2 
JWI S^S}^L} ^BSW 32tf>. 
^ A1DU 20 

PSAN2} BHT- 2NH.2I ?tli 72.32§ifX PSAH2} 2?.68g?F% BHT • 2Nh\2J 5£E^ E2*£D. g 

iHQHtfl 01 D^BSI SSftJP} 3BHSI 21 XQ£lo}J2^ £A!0*3 18DilA|2} SUI H2»SQ. 01 22 

3± <*E*= lOODpsiOUl 0.54°i£l2J 2£S B2Q2tQ. 55 Bureau of Mines Impact 

Apparatus^ AltJtSl tlH 01 ^§2J SJSSS 300kp • cnOISOiaD. OI gAIW£ B B82J 5g 
e^J <2±4$5L7l i^ti MiflS S7tli ^ SJCKD gS*^. U.S. D.O.T.^SOfj [fJE} AltiSSg tlfl, SIS 
0.184*2} £W 0.090*21 ^fflg ^ SSS No. 8 7HA|g 0 2fTOI S^SKTIU 3S»W 

B i?3M [Tig, SSh UI=aO|EM ^S^s &&!3!:tK|Jl CH^IS, 1 * OlgOflAJ SXISH2 SX^g 

1 Sl±5tfr3A1 §W UI^S l\\±m PSAM2} 2t»t^ E|E£}B2} MBI0}g2J OrEISOl ATI 

goPfeS}?! UHSDII <*±W PHAISK7I £ioH BKN03 §£32! SS fi^EIXI SfeQ. 

□ «M, S±S S!B« EH^OU U.S. D.O.T. 3S0il COS}, i^MS M 0I«! S 971 MAI ArgS}7l «N S| 
eS}7ll 2^ ^2X11 SAI^M EHI^a. 0121^01 B ©S2J Sfi*! Sigs ?|ti$}X| 

bl^£J2! §S iif aSSfea Oil i2^^ 5l± *B*i-££ ^ Sl*>i3 S^Q. 

AWIftSI BIJH C1I0IE}2} B KSSI HIE C1IOIE}g PSAN2} 2C» aMErM2} EBIO}^ 0(5! S A^} 
£ 2! HI 7H± S*"4g ^gM ^S5}7| $m 5 3(H) «A|-5}aQ. 



hi in 


DR ^ Sfi: 


1 7H±/100g ^2 
731 


m TH^/IOOc©* 7H 




Oil fflfi- HI 13 *a 

n » 


4,931J1l OOTE 


1.46 


3.43 


29.17 


193X 


5J39.5B8 tilO}XlE 


2.18 


4.96 


20.16 


133X 


5,431,103 tiI0}7:iE 


1.58 


5.26 


19.03 


126X 




4.00 


6.60 


15.15 


100X 



5 30fl »IA|S| H}2©0I B ^SM Cf>E PSAN2} imzm E^ MEI0}#2| OEISS ^71^ 

tiling ta th^ bsi b^eioieis ^&ei g>*2j w±m ggziu. 012^ sq ^~ ^ 

PH^ fi^EI^ MD 3£ ?S^|2J A}§M 7^o^ t.O. SQ Sr^g 7H^r UBgOfl Hi^lHJ 

"S^OI *I^^}HH 01 Oil Elofl £Q SS?|2J A}gOiJ 7ICWo}^ SCI ^5 HQ ZfS^ 012} 

^1 ^AiOjp} b}B5|*? 922} i«}7ai2J Af^Oil CHoHAi gS$r2XI5r B S*33 ^A|^ figg i§ 3 

g2} ittws «*esiw am fe^iwi ^laEin §}7i §^s?ioii hj*h at»a h}2i-^oi qs g^rasj 5 



/»7 

1 

EElOrlSJ 1-, 3- a 5- 0}°]S2} E0MErM2J 1-2} 5- »»S 0}°!2£S OI^OIS □l^g^Ei 

d^ia 2*g^ HIOI-ZiE 32; 

^S±}S SSS UE2I10IES OI^CHS 3i£^-Ei iigHEl Ahtf^SJ Z&tVE, J&*\ Oil 
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IMia 55§ S 35-85g£fX2J §£g AlStl^ 7H± SJ«M 5S§. 
3 

a 2sm» aoivM, gss 5t> aaa «5», aeja, M5«j a sm, 35 m, w^diu a gei 

01*1012 3go£*iE1 aiimsj gzfffiB □ SttStH 271 gEO «5^ »i B«a 55S S 

o.i-io§wx ses AtgEiir th± ihm 55#. 

4 

M \%m 2CHAL SEte USHOISB □M^g^EI ^BJS °> S ft U ea0IM °>g3E)B Q 

£M 551. 

m th^ v»a 551. 

6 

SI &MM SlOlAi, 5,5'-b!±-1H-EHMEm2| CRQHJCISaa- 52>g&S S2ft U^aiOIESJ £fe>ll 

Et^Rr th± irga 551. 

«1 2&HHI XOUi, 5,5'-H|^-1H-EiMEmBJ SkOKIIJr^OHJCIftSjU- 5°>g£lS g2fc UMEiI0|E2J 

=tMi stttfe jh± vga 551. 

XII 2S.HHI SOW. 5,5'-HI^-1HHEflE£^goj QOHDIir^ORJCIftS]!!- £S2*§SB &2ft L|Ea)0|E£J £ 
9 

HI 2*MHI SlOiAJ, 5-LIMeH3IJ±-1H-EfiMEhg£| 2irg>2ftS;U 52>§2>S ^2ft LIEMOIEEJ 
# Sttffe &«a 55M. 

10 

XII 2SHN SJOiAj, 5,5'-UI±-1H-EI|Eae2l 2iSK]|EeraftS2F SSft LIMaiOIM°J 5& 



HI 2LW KCHAL 5,5'-UI^-1H-aeEfg2J L»K)IE£WftSS> £e?S»S S2ft UMMOIESi 

ii 54»e 7u± mm 551. 

12 

M 2MHI SiOUl, 5 ; 5'-U|^-lH-E|Ee^o| Si^S^SHf tfS8»S SIS ft UMBflOIM°J £&11 
13 

M 2SMHI 2S0IAL 5.5--bl£-tH-EUME*g*l ClgffiftSiy g£!S»S S2ft U^EflOIM2J St/SS 5 
^H^ &ga 55i. 

14 

s^sr 15 

«1 Si DIAL 5,5 , -HI^1H-EIl ^B^£| Q-^DIir-1 ,2,4-MEI0^Mg2h ^§»S S2h UM 

eflOI^SJ S«gg W± 55s. 

16 

Xfl ^Dil 20iAl, 5,5 -0Ebl^1H-Efle£he2J □?0fLIUHg2f £SL>S3S S2ft LIMEilOl^ 
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